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Assessment of adult patients with hypernatremia: A single center experience

Hipernatremili erigkin hastalarin degerlendirilmesi: Tek merkez deneyimi

Ercan Giindiiz, Yilmaz Zengin, Mustafa icer, Hasan Mansur Durgun, Recep Dursun,

Ahmet Giindiizalp, Mustafa ipek, Cahfer Giiloglu

ABSTRACT

Objective: In the present study, determination of symp-
toms, clinical characteristics, prevalence and recovery
rates was aimed in patients who applied to the emergen-
cy service and diagnosed with hypernatremia.

Methods: Patients who applied to Dicle University Medi-
cal School Emergency Service during January 2013-De-
cember 2014 and whose serum Na>148 mEq/L were in-
cluded in the study. The study was conducted retrospec-
tively.

Results: Hypernatremia prevalence was determined as
0.21% in the cases who applied to the emergency ser-
vice. The average age in all patients was 69+22 and the
median age was 72 years. The average hospitalization
period was 13.3+10.9 days. The mortality rate was 75.7%
and male gender domination (56%) was determined in
patients who developed mortality. When mortality and
recovery groups were compared statistically; significant
difference was determined (p<0.05) in terms of hospi-
talization period, glucose, urea, creatinine and calcium
averages. The complaints of our patients who applied to
the emergency service were changes in consciousness
(92.7%), oral intake disorder (83.4%) and fever (48.6%)
based on frequency order. The accompanying comorbid
states were cerebrovascular illness (36.9%), Dementia/
Alzheimer (32.4%) and hypertension (28.9%) based on
frequency order.

Conclusion: Consequently, hypernatremia is a fluid-
electrolyte disorder progressing with high mortality and
could be observed in older patients and in patients whose
oral intake is defective and who have cerebrovascular ill-
ness and dementia.
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OzZET

Amag: Bu calismada acil servise bagvuran ve hipernat-
remi tespit edilen hastalarda semptomlar, klinik 6zellikler,
prevalans ve sag-kalim oranlarinin belirlenmesi amaglan-
migtir.

Yoéntemler: Calismaya, Ocak 2013-Aralik 2014 tarihleri
arasinda Dicle Universitesi Tip Fakiiltesi acil servisine
basvuran, serum Na>148 mEq/L Uzerinde olan hastalar
dahil edildi. Calisma retrospektif olarak gerceklestirildi.

Bulgular: Acil servise basvuran olgularda hipernatremi
prevalansi %0,21 olarak tespit edildi. Tim hastalarin yas
ortalamasi 69122, median yas 72 yil idi. Ortalama has-
tanede kalma suresi 13,3+10,9 gun idi. Mortalite orani
%75,7 ve mortalite gelisen hastalarda erkek cinsiyet ha-
kimiyeti (%56) tespit edildi. Mortalite ile sifa grubu istatis-
tiksel olarak karsilastirildiginda; hastanede kalma suresi,
glukoz, Ure, kreatinin ve kalsiyum ortalamalari agisindan
anlamli fark tespit edildi (p< 0.05). Hastalarimizin acil ser-
vise basvuru yakinmalari siklik sirasina gére biling degi-
sikligi (%92,7), oral alim bozuklugu (%82,4), ates (%48,6)
idi. Eslik eden komorbid durumlar ise siklik sirasina gére
serebrovaskuler hastalik (%36,9), Demans/Alzheimer
(%32,4), Hipertansiyon (%28,9) idi.

Sonug: Sonug olarak hipernatremi yasli, oral alimi bozuk,
serebrovaskiler hastaligi ve demansi olanlarda daha sik
gorulebilen ve yliksek mortaliteyle seyreden bir sivi-elekt-
rolit bozuklugudur.

Anahtar kelimeler: Hipernatremi, prevalans, mortalite
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INTRODUCTION

Hypernatremia is defined as the determination of
serum sodium (Na) value over 145 meq/L. It is an
electrolyte disorder that could be observed in 0.3-
3.5% of hospitalized patients and whose mortality
and morbidity could be quite high (40-70%). Hy-
pernatremia is observed in generally fallen patients
and especially in old patients who has mental state
disorder. Although many older patients who don’t
have any health problems can sustain normal water
balance, in a stress situation, they tend to be hyper-
natremic [1-3]. The problem in hypernatremic de-
hydration is the accumulation of sodium in order
to ensure adequate fluid volume in circulation as a
result of incompetence [4].

Hypernatremia causes could be classified into
three categories according to their total body sodium
levels. Low total body sodium in hypernatremia (hy-
povolemic); There are water and sodium loss. How-
ever, water loss is greater than sodium. The findings
hypovolemia are significant in these patients. Water
loss from the kidneys and gastrointestinal tract are
the most common etiological causes. Normal total
body sodium in hypernatremia (euvolemic); due
to water loss in many hypernatremia patients with
normal total body sodium. Hypernatremia is seen in
babies, elderly patients and patients with neurologi-
cal deficits due to insufficient water intake. High to-
tal body sodium in hypernatremia (hypervolemic) is
the least frequent type of hypernatremia. The most
common causes are intra-amniotic administration
of hypertonic solutions such as 3% NaCl for thera-
peutic abortion and treatment with NaHCO3 for
metabolic acidosis and cardiopulmonary arrest with
hyperkalemia [5,6].

There are only few studies conducted in our
country about hypernatremia frequency and mortal-
ity in patients who apply to the emergency service
[7]. In the present study, retrospective research of
clinic and demographic characteristics of the pa-
tients who were diagnosed with hypernatremia dur-
ing application to the emergency service was aimed.

METHODS

The patients who applied to Dicle University
Medical School emergency service during January
2013-December 2014 and whose serum Na>148
mEq/L (normally the upper limit for Na is 145

mEq/L and 2.8 mEq/L was added as a standard de-
viation) were included in the study. In the patients
whose serum glucose value was 200 mg/dl, for each
100 mg Na in the glucose value, 1.6 mEq/L was
added to the Na value [8]. The patients who were
taking medication that could be related with hyper-
natremia (lactulose, sodium bicarbonate, lithium,
dexamethasone, etc.), trauma patients and patients
who were younger than 18 were excluded from the
study. Patient data were accessed from the hospital
registry system and the study was conducted retro-
spectively. Anamnesis and medical history of all pa-
tients during application to the emergency service,
their physical examinations, accompanying illness-
es, laboratory parameters, hospitalization periods
and clinical outcomes (recovery, mortality) were re-
corded. The biochemical parameters (glucose, uric
acid, sodium (Na®), potassium (K*), chloride (CI),
calcium (Ca™), total protein, albumin, aspartate
aminotransferase (AST), alanine aminotransferase
(ALT)) of the patients who were included in the
study, and count blood (hemoglobin, hematocrit,
white blood cell) value levels were investigated.
The patients were divided into two groups as recov-
ery and dead.

Statistical analysis was performed using SPSS
18.0 (Statistical Package for Social Science, Chi-
cago, IL, USA). Data were tested for normality us-
ing the Kolmogorov—Smirnov normality test. The
results were expressed as means = SD or number of
patients. Categorical data were analyzed using the
chi-square test. A student’s t-test was used for nor-
mally distributed data. Because the some numeric
variables did not show a normal distribution, the
Mann-Whitney U test was used. A p value of <0.05
was considered significant.

RESULTS

Hypernatremia was determined in 111 (0.21%)
of 52.485 patients who applied to our emergency
service during January 2013-December 2014. 73
(65.8%) of the cases were male. The average age
of all patients was 69+£22 (35-91) years, median age
was 72 years. The number of patients who devel-
oped mortality was 84 (75.7%) and there was male
gender dominance in patients who developed mor-
tality. When the mortality and recovery groups were
compared statistically; significant difference was
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determined in terms of hospitalization period, av-
erage glucose, urea, creatinine and calcium values

p=0.032). The clinical and demographic character-
istics, average laboratory parameters and statistical

(respectively p=0.024, p=0.043, p=0.021, p=0.030,

comparisons of both groups are shown in Table 1.

Table 1. Clinical, All patients Survive Not-survive

demographic char- (n=111) (n=27) (n=84) p value

22?33“(:;3;?26:22?8- Age (year) (MeaEJ_rSD: 32{2;2122) 1706’(;;;’:) 222(;1313) 0.061

i emale . )

of the patients Gendern (%) \1ale 73 (65.8) 17 (63) 56 (66.7) U442
Hospitalization period (day) 13.3+10.9 17.44£9.7 12.1£11.0 0.024
Hemoglobin (g/dL) 11.123.3 11.8¢4.7 10.842.6 0.173
Hematocrit (%) 33.0£11.1 32.917.8 33.1£8.9 0.938
White blood cells (103/ML) 13.9+10.4 13.719.9 14.0£10.5 0.875
Glucose (mg/dL) 162.4+105.3 173.9+162.7 158.7+79.7 0.043
Blood urea nitrogen (mg/dL) 137.9181.6 105.8+81.3 148.3+79.3 0.021
Creatine(mg/dL) 1.9+1.5 1.4+0.9 21+1.7 0.030
Uric acid (mg/dL) 7.1+4.2 6.2+3.2 6.8+4.3 0.074
Total protein (g/dL) 5.610.9 5.910.9 5.5+0.9 0.121
Albumin (g/dL) 2.210.4 2.310.5 2.2+0.4 0.432
AST (U/L) (Median,(min-max)) 35 (6-2145) 43 (6-269) 59 (8-2145)  0.085
ALT (U/L) (Median, min-max) 23 (6-1478)  45(6-367)  61(6-1478)  0.160
Na (mmol/L) 162.7+8.5 161.3£6.0 163.2+9.1 0.313
K (mmol/L) 4127 4.7+5.3 3.8£0.8 0.140
Cl (mmol/L) 123.1+15.3 119.2122.8 124.4+11.9 0.131
Ca (mmol/L) 8.2+1.9 8.9+2.6 8.0+1.5 0.032

Table 2. The com-

AST: aspartate aminotransferase, ALT: alanine aminotransferase, Na: sodium, K: potassium

Cl: chloride, Ca:calcium

Total (n=111) Survive (n=27) Not-survive (n=84)

plaints and accom- n (%) n (%) n (%) p value
o O‘;Otrt?grss Oral intake defect 91 (82.4) 28(25.2) 63 (57.2) 0.005
tients during appli- Headache 26 (23.4) 16 (14.4) 109 ) 0.641
cation Nausea and vomiting 28 (25.2) 7 (15.3) 11 (9.9) 0.501
Fever 54 (48.6) 35(31.5) 19 (17.1) 0.432
Edginess 16 (14.4) 9(8.1) 7 (6.3) 0.411
Diarrhea 9(8.1) 7 (6.3) 2(1.8) 0.326
Consciousness change 103 (92.7) 56 (50.4) 7 (42.3) 0.542
Unconsciousness 33 (29.7) 9(8.1) 4 (21.6) 0.001
Convulsion 4 (3.6) 1(0.9) 3(2.7) 0.431
Drowsiness/confusion 66 (59.4) 52 (46.8) 14 (12.6) 0.005
Dementia/Alzheimer 36 (32.4) 23 (20.7) 13 (11.7) 0.008
Cerebrovascular illness 41 (36.9) 27 (24.3) 14 (12.6) 0.041
Malignity 14 (12.6) 6 (5.4) 8(7.2) 0.063
Diabetes mellitus 13 (11.7) 11 (9.9) 2(1.8) 0.084
Hypertension 32 (28.9) 17 (15.3) 15 (13.6) 0.334
Coroner arterial illness 6 (3.6) 3(2.7) 1(0.9) 0.121
Heart failure 6(54) 4 (3.6) 2(1.8) 0.722
Prostate hypertrophy 5(4.5) 1(0.9) 4 (3.6) 0.214
Chronic obstructive 6(6.3) 4(3.6) 3(2.7) 0.632

lung disorder
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When the patients were evaluated in terms of
complaints and comorbid illnesses accompanying
hypernatremia during application to the emergency
service; mortality rates were statistically significant
and higher in patients whose oral intake were de-
fective, who were unconsciousness and tend to be
drowsy, who had dementia and cerebrovascular
defect (respectively p=0.005, p=0.001, p=0.005,
p=0.008, p=0.041). The complaints of our pa-
tients during emergency service application were
consciousness changes (92.7%), oral intake de-
fect (82.4%) and fever (48.6%) based on the fre-
quency order. The accompanying comorbid states
were cerebrovascular illness (36.9%), Dementia/
Alzheimer (32.4%) and hypertension (18.9%) based
on the frequency order.

The complaints of all patients in the study dur-
ing emergency service application, the number of
accompanying comorbid states and statistical com-
parisons are shown in Table 2.

DISCUSSION

Clinical manifestations of hypernatremia vary fully
depending on the underlying reason. For example,
orthostatic hypotension and oliguria are widespread
among patients with extracellular fluid volume de-
crease, whereas the initial presentation of diabetes
insipidus is polyuria, polydipsia, and dilute urine
that insists despite dehydration and thirst. Neuro-
logic manifestations of hypernatremia typically
become prominent when plasma sodium pass 160
mEq/L and are extremely due to osmotic efflux of
fluid and constringent of cells in the brain, resulting
in cerebral dehydration and mental situation changes
[9]. The intensity of symptoms depends on the mag-
nitude and rapidity of onset, with the most intense
symptoms manifesting in patients with acute severe
hypernatremia (plasma sodium >160 mEq/L). Ear-
ly indications and symptoms are frequently subtle
and nonspecific, such as thirst, oliguria or polyuria,
nausea, vomiting, restlessness, irritability, head-
ache, disorientation, weakness, confusion, muscle
spasticity, hyperreflexia, and lethargy, whereas later
symptoms can be more profound, such as severe
mental status changes, seizure, coma, and cardio-
pulmonary arrest [10,11].

Hypernatremia is an electrolyte disorder pro-
gressing with high mortality rates and encountered

relatively frequently in patients who admitted to
the emergency clinics. The observance frequency
in hospitalized patients ranges between 0.3-3.5%
[10]. Palevsky et al., determined hypernatremia in
18 patients who applied to the hospital in their study
conducted on 103 hypernatremic patients in Eng-
land. Hypernatremia frequency among all of these
applications was found to be 0.2% [2]. The number
of studies conducted on the patients who apply to
emergency clinics in this country is scarce. Yiicel et
al. determined in a study hypernatremia frequency
in patients who applied to the emergency service as
0.34% [7]. The emergency service application fre-
quency in the present study was determined as 0.21
ratio.

Hypernatremia is observed in advanced age
patients in general. It was reported that more than
half of the patients who applied with hypernatre-
mia were over 65 years of age [13]. In an adult who
had normal osmoregulatory mechanism and could
intake sufficient fluid, Na concentration was below
150 mEq/L. Hypernatremia, based on water loss,
occurs generally in adults who have defective men-
tal functions and insufficient oral intake. The adults
who develop hypernatremia out of hospital are
mostly over 60 years of age. Other than having the
accompanying illnesses and defective mental func-
tions, advanced age may cause decreased osmotic
stimulation against thirst even if ADH secretion is
normal, and this may lead to hypernatremia [14].
The median age in the present study was 72 years
and the accompanying complaint during application
was oral intake defect.

It can be detected in acute and chronic renal
failure patients decreased albumin and calcium lev-
els and elevated creatinine levels [15,16]. In our
study, we detected that albumin and corrected cal-
cium levels were low, creatinine values were high in
non-survival group. We think that it may be associ-
ated with impaired renal function due to our patients
were older.

Hypernatremia progresses with high mortality
rates. It was reported that the mortality rate due to
hypernatremia in hospitalized patients was approxi-
mately 40%. High mortality rates are reported to be
related with the underlying illness (cerebrovascu-
lar illnesses, ketoacidosis, polyuric situation, etc.)
generally [17]. Yiicel et al. determined the mortal-
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ity rate as 75.7%. This situation illustrates that more
extensive studies are needed in order to determine
mortality rates in hypernatremic patients [7].

In our study it was observed in male patients
with a higher mortality rate than female. Although
there is no relationship between sex and mortality in
patients with hypernatremia in literature, it may be
related to the number of male patients higher than
the number of female patients.

Many acute and chronic illnesses that lead to
defect of general states of patients, neurologic de-
fects (like dementia, etc.), infanthood and depend-
ing on mechanical breathing are facilitative factors
for hypernatremia development [18]. As parallel to
the literature, comorbid illnesses such as cerebro-
vascular events, dementia and hypertension accom-
panying hypernatremia were present in the major-
ity of our patients. Therefore, it must be considered
that patients who have this type of comorbid illness
would be more prone to hypernatremia.

In conclusion, hypernatremia is an electrolyte
disorder that is observed more frequently in older
patients, and patients who have oral intake defect,
cerebrovascular illness and dementia and progresses
with high mortality. Early diagnosis and treatment
of hypernatremia is important due to high mortality
rates.
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